with 5 known triterpenoids (2-6), were isolated from the aerial parts of Agrimonia pilosa Ledeb. Their structures were established based on extensive spectroscopic and MS analysis. The absolute configuration of compound 1 was deduced by circular dichroism (CD). Compound 1 was the first example of a 28-norursene backbone isolated from the genus Agrimonia. Compounds 2-6 were tested for anti-inflammatory activities against RAW 264.7 macrophages. A plausible biosynthetic pathway for compound 1 in A. pilosa was also proposed.
Agrimonia, family Rosaceae, includes about a dozen species, which are perennial herbaceous flowering plants, mainly distributed in the temperate regions of the Northern Hemisphere. Some species have been used in traditional medicine. A. pilosa Ledeb, common name Herba Agrimoniae, (Xianhecao in Chinese), is a traditional Chinese medicine (TCM), and is derived from the dried aerial parts of A. pilosa according to the Chinese Pharmacopeia [1] . It is used for the treatment of abdominal pain, sore throat, headaches, bloody and mucoid dysentery and heat stroke. Pharmacological studies on the extracts prepared from the aerial parts of A. pilosa demonstrated broad biological properties, such as anti-inflammatory [2] [3] , antiadipogenic [4] , antioxidant [5] and antiviral [6] effects. Chemical studies on the aerial parts of A. pilosa showed the presence of flavonoids [7] [8] [9] , 3,4-dihydroisocoumarins [2] , and triterpenoids [10] [11] .
Recently, our research group has been examining the constituents of A. pilosa and has hitherto reported the isolation and identification of several flavonoids [12] and phenolic constituents [13] . Our continuous interest in bioactive constituents of this plant thus prompted us to investigate the other major chemical group in this plant -triterpenoids, and their inhibitory activities on NO and interleukin-6 (IL-6) production in RAW 264.7 macrophages induced by lipopolysaccharide (LPS). In this paper, we describe the isolation and structural elucidation of one new triterpenoid (1), together with five known ones (2-6) ( Figure 1 ), and their in vitro anti-inflammatory evaluation on inhibitory activities in RAW 264.7 macrophages. The biogenetic pathway for compound 1 is also proposed (Scheme 1).
Compound 1 was obtained as a white amorphous powder. Its molecular formula was determined to be C 29 H 46 O 5 , with seven degrees of unsaturation according to the positive-ion ESI-MS data (Table 1) , two olefinic carbons at δ C 128.7 (C-12) and 138.4 (C-13), and a ketone carbonyl carbon at δ C 211.4 (C-2). The above NMR spectroscopic data were similar to those of 1βhydroxy-2-oxopomolic acid [14] , except for the appearance of a NPC Natural Product Communications 2015 Vol. 10 No. 12 2041 -2044 hydroxyl-carrying carbon and a methine instead of a methylene and a carboxyl group, which implied that compound 1 has a 28-norursene skeleton. This deduction was further supported by the HMBC correlations from δ Figure 2 ). This is confirmed by the dd-like signal and vicinal coupling constant (J = 2.0, 2.0 Hz) that corresponds to a dihedral angle of ca. 60° from H-22 to H-17, H-21α and H-21β, respectively. The absolute configuration of 1 was established by the CD octant rule [16] [17] due to the presence of a cyclohexone ring A moiety. In the CD spectrum of 1, a positive Cotton effect at 284 nm (Δε = + 1.17) due to the n-π* electronic transition suggested 1S,3R,17R,18R,19R,20R,22R configurations of 1. Therefore, compound 1 was established to be (1S,3R,17R,18R,19R,20R,22R)-1,3,19,22-tetrahydroxy-28-norurs-12-en-2-one.
The 28-norursene skeleton is unprecedented in the genus Agrimonia from the view point of chemotaxonomy. Compound 1 could be produced from 1β-hydroxy-2-oxopomolic acid, a key biosynthetic precursor isolated from Rosa woodsii (Rosaceae family), through decarboxylation [18] and hydroxylation reactions (Scheme 1). Five known triterpenoid derivatives were identified as corosolic acid (2) [19] , pomolic acid (3) [20] , tormentic acid (4) [19] , epitormentic acid (5) [21] , and 1β,2β,3β,19α-tetrahydroxyurs-12-en-28oic acid (6) [11] , respectively, by analysis of their spectroscopic (NMR) and MS data with those reported in the literature. Compounds 2-6 were tested for their inhibitory activities on NO and IL-6 production in mouse monocyte-macrophage RAW 264.7 cells stimulated by LPS ( Table 2 ). Compounds 2 and 3 showed mild inhibitory effects, while the activities of 4 and 5 were very weak. Compound 6 exhibited no significant inhibitory activity with an IC 50 value higher than 100 μM concentration. The cytotoxic activities of compounds 2-6 against RAW 264.7 macrophages were also tested by the MTT assay, but none of the compounds exhibited significant cytotoxicity at their effective concentrations. The IC 50 value of 1 was not acquired due to paucity of sample. 
Experimental

Apparatus and reagents:
Inhibition of NO and IL-6 production bioassay:
The nitrite concentration in the medium was measured as an indicator of NO production according to the Griess reaction. Briefly, RAW 264.7 cells were seeded into 96-well tissue culture plates at a density of 1×10 5 cells/well, and stimulated with 1 μg/mL of LPS in the presence or absence of test compounds. After incubation at 37˚C for 24 h, 100 μL of cell-free supernatant was mixed with 100 μL of Griess reagent (mixture of equal volumes of reagent A and reagent B, A: 1%, w/v, sulfanilamide in 5%, w/v, phosphoric acid, B: 0.1%, w/v, of N-(1-naphthyl)ethylenediamine). The test groups, LPS groups, and control groups were treated in the same way as the experiment for NO analysis, respectively. Absorbance was measured in a microplate reader at 540 nm. Nitrite concentrations and the inhibitory rates were calculated by a calibration curve prepared with sodium nitrite standards. Cytotoxicity was determined by the mitochondria-dependent reduction of 3-(4,5dimethylthiazol-2yl)-2,5-diphenyl-2H-tetrazolium bromide (MTT) colorimetric assay, after 24 h incubation with test compound. The cells in the 96-well plates were cultured for 6 h, and the levels of IL-6 in the cell culture supernatant were detected by using a mouse IL-6 ELISA kit according to the manufacturer's recommendations [22] . Data are presented as the mean ± standard deviation. Each experiment was performed at least 3 times.
